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CC BY-NC-ND license (http://creativSummary Carcinoma cuniculatum, also known as cutaneous verrucous carcinoma, is a rare,
low-grade, well-differentiated squamous cell carcinoma usually involving the foot. It is often
locally aggressive but rarely metastatic. Only 10 cases involving the skin of the face (except
the lips and scalp) have been reported. We describe a 74-year-old man who presented with
carcinoma cuniculatum on the nasal tip arising from a keratoacanthoma-like lesion. To our
knowledge, this is the first report of such a case in the literature. Literature related to carci-
noma cuniculatum is also reviewed, and the challenges in diagnosis and choice of treatment
are also described. In this case, the patient initially presented with keratoacanthoma on the
nasal tip, and rapid recurrence with a verrucous mass occurred 1 month following tumor exci-
sion. Wide excision with 5-mm safe margins and full-thickness skin graft resurfacing were per-
formed smoothly after recurrence. Histopathologic examination revealed carcinoma
cuniculatum. The patient recovered uneventfully, and no recurrence of the lesion was re-
ported over a 62-month period of observation. Overall, the prognosis of carcinoma cunicula-
tum is usually favorable. However, early diagnosis and treatment of carcinoma cuniculatum
are crucial by clinicopathological standards. General clinical awareness of this entity contrib-
uted to more appropriate and timely treatment.
Copyright ª 2016, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. This is an
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Figure 1 (A) Frontal view of the keratoacanthoma-like lesion
on the nasal tip. (B) Histology of the lesion showing extensive
epidermal proliferation with a central crater that is composed
of a keratin plug (arrow), compatible with keratoacanthoma
(original magnification 40).
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Carcinoma cuniculatum was first described by Aird et al in
1954 as epithelioma cuniculatum.1e3 The name is derived
from the Latin word cuniculus, meaning “rabbit,” because
of its rabbit-burrow-like architecture (appearance of the
complex branching of keratin-filled crypts). It is regarded as
either a low-grade subtype of squamous cell carcinoma or a
variant of verrucous carcinoma. It is characterized by a
slow-growing, well-differentiated exo- and sometimes
endophytic neoplasm that is often locally aggressive but
rarely metastatic. Carcinoma cuniculatum most commonly
occurs on the soles. However, lesions occurring in other
cutaneous sites have also been reported, known as cuta-
neous verrucous carcinoma.1e5 We are the first to report a
patient with carcinoma cuniculatum on the nasal tip,
showing the typical histological features of carcinoma
cuniculatum with the atypical clinical manifestation, with
rapid progression, arising from keratoacanthoma. More-
over, we review the clinicopathological and differential
diagnoses of this unusual epithelial neoplasm.
2. Case report
A 74-year-old man presented with a reddish nodule on the
nasal tip, exhibiting rapid enlargement within 1 month. He
had a past history of hypertension under regular medication
control for 6 years and benign prostatic hyperplasia. He
denied any type of trauma or chronic inflammation in this
region. He also reported no substantial personal or family
history of skin disease. On physical examination, the pa-
tient was found to have a 1.5-cm well-marginated,
erythematous rubbery nodule with central ulceration on
the nasal tip (Figure 1A). The clinical differential diagnoses
included deep bacterial or fungal infection, keratoacan-
thoma, basal cell carcinoma, and squamous cell carcinoma.
First, an incisional biopsy was performed by our
dermatologist, who suspected pilar sheath acanthoma. The
patient was then referred to our plastic surgeon for further
surgical intervention. An excisional biopsy and full-
thickness skin graft resurfacing were performed smoothly.
Histologic examination revealed hyperkeratosis, para-
keratosis, and acanthosis, resulting in pseudoepithelioma-
tous hyperplasia compatible with a keratoacanthoma
(Figure 1B). However, the resection base margin was not
free. Owing to the benign skin lesion, the patient refused
further excision and agreed to regular follow-ups in our
outpatient clinic. The postoperative wound condition was
normal. However, rapid local recurrence with a 1.5-cm
verrucous mass was found at the original site 1 month
later (Figure 2). Although the appearance of the mass was
unlike a typical keratoacanthoma, recurrent keratoacan-
thoma was suspected. Therefore, the patient underwent
further excisional biopsy to determine the nature of the
mass. Reconstruction surgery was not performed until the
pathology report was finalized. Histologic examination
revealed a symmetric tumor consisting of a massively hy-
perplastic and papillomatous-folded epidermis with marked
hyperkeratosis and parakeratosis. The epithelial strands
contained numerous keratin-filled cysts, formed crypts,
and rabbit-burrow-like, keratin-filled sinus formations(Figure 3A). At deeper levels, the tumor was sharply
demarcated by an intact basement membrane compressing
the underlying collagen tissue. The keratinocytes appeared
well differentiated, without any signs of nuclear atypia.
Loss of polarity and horn pearls were absent. However,
some parts of the tumor indicated slight evidence of atypia,
including nascent focal loss of polarity and nuclear atypia
of the keratinocytes, even though the basement membrane
in these areas remained intact (Figure 3B). All the features
were compatible with carcinoma cuniculatum. Thus, wide
excision with 5-mm safe margins and full-thickness skin
graft resurfacing were performed smoothly 1 week later.
The peripheral and base margins were free. The patient
recovered uneventfully, and no recurrence of the lesion
was reported over a 62-month period of observation
(Figure 4).3. Discussion
Verrucous carcinoma of the skin and mucosa is an uncom-
mon low-grade squamous cell carcinoma characterized
Figure 2 Frontal view of the rapid recurrent verrucous mass
on the nasal tip.
Figure 3 (A) Histology of the lesion showing numerous
keratin-filled cysts with crypts and rabbit-burrow-like, keratin-
filled sinus formations (arrow; original magnification 100). (B)
Infiltration of dysplastic squamous cells in subcutaneous tissue
(arrow; original magnification 200).
Carcinoma cuniculatum of the nasal tip 41clinically as a slowly but relentlessly enlarging warty tumor;
histologically by local invasion with minimal, if any,
dysplasia and biologically with a low incidence of metas-
tasis.1 According to their anatomical localization, four
types of tumors can be distinguished: (1) verrucous carci-
noma of the oral cavity, also known as Ackerman carcinoma
or oral florid papillomatosis; (2) verrucous carcinoma of the
anogenital area, also referred to as giant condyloma of
Buschke and Loewenstein or warty squamous cell carci-
noma; (3) verrucous carcinoma occurring predominantly on
the soles, also known as epithelioma cuniculatum or car-
cinoma cuniculatum, which shows an exo- and sometimes
an endophytic growth; and (4) verrucous carcinoma occur-
ring at other cutaneous sites, also referred to as cutaneous
verrucous carcinoma or papillomatosis cutis. This termi-
nology has not been uniformly applied, and a verrucous
carcinoma at any site may thus be labeled as any of the
aforementioned types. No term except “verrucous carci-
noma,” site specified, is merited of probable value except
to respect historical precedent. However, the term “car-
cinoma cuniculatum” should be used in reference to sites
other than the soles only when the requisite cuniculate
histology, referring to numerous sinus formations and
keratin-filled crypts, is present.1e4
The incidence of carcinoma cuniculatum, a tumor most
often observed on the soles, is unknown. It occurs mainly in
men (79e89% of patients). Patients are predominantly
older, with a mean age of 52e60 years (range
23e84 years).1e6 Cases of carcinoma cuniculatum at sites
other than the soles, or cutaneous verrucous carcinoma
arising elsewhere on the skin, such as in our case, are
exceedingly rare. In our review of the literature published
between 1981 and 2010, we found only 10 cases (summa-
rized in Table 1) of carcinoma cuniculatum with facialinvolvement (except the lips and scalp).7e13 Six of the 10
patients (60%) were male; only one patient was female. The
mean age was 60.9 years. Surgical excision was considered
the treatment of choice for all patients, with a follow-up
period ranging from 1 year to 4 years; only one patient
underwent prophylactic neck lymph node dissection. No
recurrence or distant metastasis was reported. Our case is
the first with nasal involvement.
Compared with carcinoma cuniculatum, or cutaneous
verrucous carcinoma, verrucous carcinoma of the oral
cavity is an unusual but not a rare tumor, originally
described in 1948 by Lauren Ackerman as a tumor of the
oral cavity. It represents 2e12% of all oral carcinoma. Most
patients are in their 5th decade or are older, and are also
predominantly male.1 Both tumors are very well-
differentiated forms of squamous cell carcinoma with
locally destructive growth and rarely distant metastasis.
However, cunicular structure and sinus tract formation are
not always presented in verrucous carcinoma of the oral
cavity. The pattern of cunicular structure is also different
in each of the two types of tumors: oral verrucous
Figure 4 Frontal view of the postoperative result at the 62-
month follow-up.
42 C.-J. Feng et al.carcinoma is an undulation from a verrucous surface, but
cutaneous verrucous carcinoma descends from a flat sur-
face. Other features that differ between the two tumors
require further investigation.14
The pathogenesis of carcinoma cuniculatum is still un-
known. Human papillomavirus and chemical carcinogens,
such as tobacco and betel quid, may play a critical role in
the development of specific tumors.6 Klima et al15
described previous chronic infection and long-standing
scar tissue as crucial factors in the pathogenesis of cuta-
neous verrucous carcinoma.Table 1 Our review of the literature published between 1981 a
Authors Year Patient Age (y) Sex Location
Nguyen and
McMarlin8
1984 1 72 Male Right cheek and
right lower eyelid
Takematsu
et al12
1994 2 60 Male Left cheek
Vico et al13 1997 3 d d Columella
Vandeweyer
et al9
2001 4 82 Female Preauricular
region
Vandeweyer
et al9
2001 5 64 Male Columella
Gallo et al11 2005 6 d d d
Shimizu et al7 2006 7 29 Male Chin
Shimizu et al7 2006 8 d d Forehead
Gonza´lez-Pe´rez
et al10
2009 9 45 Male Left cheek
Gonza´lez-Pe´rez
et al10
2009 10 74 Male Right temporal
region
FTSG Z full thickness skin graft; STSG Z split thickness skin graft.At the histological level, all sites of verrucous carcinoma
are characterized by a prominent papillomatous configu-
ration with hyperkeratosis, parakeratosis, acanthosis,
papillomatosis, and granular cell layer vacuolization. The
keratinocytes show minimal or no dysplasia and no disrup-
tion of the basement membrane. Blunt projections of a
well-differentiated epithelium surrounded by edematous
stroma and chronic inflammatory cells extend into the
dermis, forming sinuses that are filled with keratin.1e3 Aird
et al described a unique tumor, which they called epithe-
lioma cuniculatum or carcinoma cuniculatum, considering
the characteristic histological features of sinus formations
and keratin-filled crypts, which result in the rabbit-burrow-
like architecture of the tumor.3
The differential diagnoses for carcinoma cuniculatum
include verruca vulgaris, condylomata acuminata, kera-
toacanthoma, pseudoepitheliomatous hyperplasia, typical
squamous cell carcinoma, warty (condylomatous) squamous
cell carcinoma, and papillary squamous cell carcinoma.
Viral warts and condylomata acuminata do not present any
endophytic zones or significant nuclear atypia and show
keratohyaline granules. They do not usually grow over
numerous years, having a tendency toward spontaneous
regression. Keratoacanthoma is never verrucous in
appearance and has a rapid self-limited and self-healing
course. Structurally, its multilocular crater of multi-
follicular origin is clearly distinct. Histologically, the giant
keratoacanthoma may appear to be a well-differentiated
squamous cell carcinoma; however, the prominent intra-
cytoplasmic glycogen of the keratoacanthoma usually
clarifies the distinction.
In the reactive or pseudoepitheliomatous hyperplasia,
margins of the proliferating epidermis are often pointed or
irregular rather than bulbous, with a more marked inflam-
matory infiltrate than a mild-to-moderate one, which is
associated with carcinoma cuniculatum. In addition, the
presence of anaplastic cells suggests the diagnosis of
cutaneous squamous cell carcinoma, and not carcinomand 2010.
Size (cm) Duration Treatment Follow-up Outcome
4  4.5 14 y Excision and STSG d d
d 3 y Excision and left
cervical lymph
node dissection
d d
d d d d d
4  3 3 mo Excision 1 y Disease
free
d 1 y Excision 49 mo Disease
free
d d d d d
8.5  8 4 y Excision and FTSG 1 y Disease
free
d d d d d
2 6 mo Excision 2 y Disease
free
4 2 y Excision 3 y Disease
free
Carcinoma cuniculatum of the nasal tip 43cuniculatum or verrucous carcinoma, even though the foci
of conventional squamous cell carcinoma within a verru-
cous carcinoma deserve special recognition as a hybrid
verrucousesquamous cell carcinoma. Therefore, histologic
diagnosis can be difficult. A deep biopsy of the lesion is
necessary to rule out other diagnoses.1e3,16,17
The standard treatments for carcinoma cuniculatum are
surgical excision and the Mohs technique (serial excision for
microscopic analysis), both of which are associated with a
high cure rate and a low recurrence rate. Determination of
the appropriate surgical margin in conventional surgical
excision has often been an area of debate. By contrast,
tissue sparing and complete margin control are two of the
potential benefits of the Mohs surgery. When the lesion is
on the vital structure or face, Mohs surgery may play a
substantial role in preserving a functional or cosmetic
outcome, as in the case of our patient. Alternative treat-
ments include curettage and electrodesiccation, cryosur-
gery, alpha-interferon, systemic retinoids, chemotherapy
using methotrexate, bleomycin or 5-fluoruracil, carbon-
dioxide laser therapy, and radiotherapy. Controversy per-
sists concerning irradiation in managing carcinoma cunicu-
latum. Despite reports describing the radiation-associated
anaplastic transformation of the tumor (a risk factor of
10.7%), radiation therapy is frequently used in patients with
extensive comorbidity that precludes surgery.1e3,16,17
Overall, the prognosis of carcinoma cuniculatum is usu-
ally favorable. Typically, the tumor remains indolent for
several years, but it may extend into the subcutaneous
tissue or metastasize. As the course is characterized to be
slow but with continuous local growth, morbidity results
from the destruction of local skin and soft tissue and rarely
from perineural, muscle, or bone invasion. Painful nonma-
lignant lymphadenopathy can be observed with concurrent
infection. The occurrence of distant metastases is rare, and
therefore, mortality is mostly due to local invasion, rather
than metastatic spread. Recurrence is also rare after
complete treatment.1e3,16,17
To our knowledge, the present case, which involved
carcinoma cuniculatum following keratoacanthoma at the
nasal tip, is the first such report in the literature. An
inadequate margin and chronic inflammation after initial
resection may cause further malignant change. In addition,
balancing an adequate resection margin with an optimal
cosmetic outcome is difficult when the tumor is located at
the nasal tip. Mohs surgery may play a substantial role when
the tumor is located on the vital structure, as in the case of
our patient. It may also result in a lower local recurrence
rate.6 However, because of the time-consuming nature of
the procedure, false negative rate, and shortage of expe-
rienced histotechnicians and pathologists, the patient
refused Mohs surgery and chose excisional biopsy to first
determine the nature of the tumor, followed by wide
excision with 5-mm safe margins. After wide excision,
reconstruction with full-thickness skin graft was performed
smoothly in this patient. This process was undertaken to
produce a lower complication rate and for easier detection
of local recurrence. Reconstruction of the nasal tip is often
a complex process because of limited nearby tissue reser-
voirs, highly contoured topography, and a conspicuous
location. When reconstruction is approached empirically,
an algorithm that is based on skin type, defect size, andlocation is useful to determine the most appropriate repair
for a given patient. Local flaps, such as the bilobed and
nasolabial flaps, have an excellent color and texture match
with adjacent tissues but are suitable only for small nasal
defects. Other drawbacks of local flaps include a dramatic
ability to distort the symmetry of the distal nose and a high
risk of pin cushioning if design is not planned appropriately.
Defects that exceed 1.5 cm in diameter, especially those
that involve the entire tip subunit, are most amenable to a
regional flap or staged paramedian forehead flap repair. As
the forehead skin is thicker than the nasal skin, thinning of
the flap is required. Compared with local or regional flap
reconstruction, full-thickness skin grafting has a lower
complication rate, and yields easier detection of local
recurrence but inferior coverage for cartilage exposure and
worse appearance caused by color mismatch and contour
defects.18,19
Finally, early diagnosis and treatment of carcinoma
cuniculatum are crucial by clinicopathological standards.
General clinical awareness of this entity contributes to
more appropriate and timely treatment.References
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